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Description 

* «f Mnri.« fbr the fbtmatton of a coat layer, which are 
The present invention relates to the '^'-'ernerrt ^ Is formed on a mold pattern 

paid to the moisture in air In the treatment of the m Je* i-o^vement of the binders have heretofore been 
' on tt,e other hand. nume»u8Wndsofp|^a^aIs^^ 
„,ade. but no sufficient improvement has been atttjwd as^^^^^ 

Srasds Blcohdsilicasol8orethylsillcate8hav8beeniBed.How^ ^,,^^^3^ 3„y Mgh 

cSS™the"queou9 snicasol3com.de thesurfaceo 
SJSS^ca;n.;beimpartadto.heflreenmold8beft.^^^^^ 

30 hydrolyzed alkyl aOlcate and which is free ^raw."®^'^ as being able to be preserved fbra long penod 

material, when kept ^--f*.*^!^. has proposed still another improved binder which comprew 
Japanese Patent Pubhcabon N»-2292?^^''^J'^^.u^^ anhydrous sclvanthav^ 

3(W0rof an ethyl silicate mixture ^^"^^^'TJ^^^^^tOtiins orsanic functional hydropha.c 
^ ingadipolemomentdl Del^eorU««and W^^^^ 

sBicon compound. However, the * '^^"1^" ^ Z^^^ jhls is especially because, whan a mold 

is desired at present in the field of the P^-^^^V^^J.^ ^sfing is made rough. Further. 

'^^nufactured'W the use of mte binder Is uajj ^^^^^ ^3^^?^ apt to occur In the accumulative coat 
m the step for the fom^atlon of the green mdd. '"te^J™* f*^^ y^^^^ js often broken when amdten 
« ra^r.and'lf.hemoldwithsu<J^lntertanjlnero^^^^^ 
nital Is put thereinto. Thus, the use offtsbm^^^^ 

Thedifficuityintheimprovementofb.nde«f^^^^^^^^^^ 
difficulty in the discovery of such binders as bs^^aNe to^^ 

Tn the 2»p of coating a binder slurry on a^ter-so^ubl^^ 
« thestepSdrylngmecoatlay^Jes^^^^ 

layer and o«h« vartousf^ps^^^^^^^^^ ^ ^^^^ ^ ^ have no defects. 
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tha coat layer, that no intailaminar deavage occurs in the accumulative coat layer when the pattern Is taken 
off in thefonnatlon of the green mold, that the binders may Impart a high strength to fired molds, that the castings 
as obtained by the use of the said fired molds are free from the surface roughness and other suiface faults and 
that the dimension accuracy of the castings is not deteriorated by the use of the present binders. 

B 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

The binders for manufacture of precision casting molds, according to the present invention, contain the 
following components (a), (b) and (c) : 
10 (a) : 5-50 parts by weight (in tenns of SiOs) of an organo-sllicasol ; 

(b) : 1-50 parts by weight of an aikyi silicate, an alkyi polysSIcate having a polymerization degree of 2-10, 

an alkyl-triaikoxysilane, an aryl-trialkoxysnane (in which the alkyl group and the alkoxy group each have 

1-4 carbon atoms ; the aryl group has 6-8 carbon atoms ; and any of the alkyl group, the alkoxy group and 

the aryl group do not have an amino group) or a mixture thereof ; and 
18 (c) : 1-30 parts by weight of a binder-soluble amine. The binders may optionally contain ; 

(d) : 1-30 parts by weight of an alkoxide of Ti, Zr, Sn, Al or In (in which the alkoxy group has 1-4 carbons 

atoms) or a mbcture thereof In the binder. 

Further embodiments of the present invention are set in daims 6, 10 and 16. 

The organo-silicasoi to be used in he binder of the present invention Is a dispersion of a surface siland 

20 group-containing colloidal silica having an average particle size of 5-100 m^ as stably dispersed tn an organic 
solvent. The 8102 concenfaBtion In the oigano-slllcasol is preferably 5-60% by weight or so. Examples of pre- 
ferred organic solvents are aliphatic hydrocarbons such as hexane or heptane, aromatic hydrocarbons such 
as toluene or xylene, and other alcohols and etherB. In particular, in case a water-soluble pattern is used, the 
eols of the aforementioned hydrocarbon solvents are prefenred. The usabie^organo-sols preferabiy have a low 

26 mter-oontent, which is generally 5% by weight or less, especially preferably 1 % by weight or less. The orga- 
no-6liicasol8 may easily be obtained in a conventional manner, for example, by a method where water of a dis- 
persion medium in an aqueous sliicasol la substituted by a hydrophilic solvent by distfllation or a method where 
the solvent as substituted in the former method Is ^rther substituted by a hydrophobic solvent or a hydrocarbon 
solvent by distillation. 

30 The alkyl silicate to be used Inthe binderof the present Inventton Isanalkylesterof silicic acid or poly-silicic 
acid having a polymerization degree of 2-10 or so ore mixture thereof. Examples of the aik^ are methyl, ethyl, 
propyl and butyl. Preferred examples of the alkyl silicates are ethyl silicate and isopropyt silicate. For the ethyt 
silicate may be used a commercial product of "Ethyl Silicate 40"®. 

The aikoxy-organosilane to be used in the binder of the present invention has a structure of the afore-men- 

35 floned alkyl silicate molecule In which one alkoxy group per one silicon atom is substituted by a substituted or 
unsubstltuted hydrocarbon group. Examples thereof are methyltrlethoxysllane, ethyltrimethoxysilane and 
phenylbrlmethoxysilane. The binder-soluble amine to be used In the binder of the present inventton Is compound 
containing one or more of basic nitrogen atoms in the molecule. The examples of these amines are pipertdine, 
benzylamine, dibutylamihe, morpholine, alkanolamines such as ethanolamine, N-methylethanoiamlne, 

40 dimettiylethanolamlne, aminoethylethanolamine, dlethyleneethanoMiamine, diethanoiamine, aminoethyl-dle* 
thanolamine, tert-butyleneglycolamlne, triethanolamine, y-(2-aminoethyl) amlnopropyltrimethoxysilane, y-sml- 
nopropyl-triethoxysilane, bis [3-(trietho3Qr6iiyl)propyl] amine. 

Examples of the alkoxides of Ti, Zr. Sn, Al or In to be used in the binderof the present invention are titenlurn 
letraisopropoxkle, zirconium tetraisopropoxide, tin tetrabutoxlde, aluminium taHsopropoxide and indium 

45 tributoxide. 

These alkoxy-organosilanes, soluble amines and alkoxides of TI. Zr. Sn. Al or In are easily available as 
commercial products. The binder of the present invention comprises an organo-sQIcasol as the component (a), 
an alkyl silicate, an alkoxy-oiganosDane or a mbcture thereof as the component (b) and a eoluble amine as the 
component (c) and an alkoxide of Ti, Zr, Sn, Al or In as the optional component (d), and the proportion of each 

50 component In the binder la 5-50 parts by weight of 8i02 of the component (a), 1-50 parts by weight of the com- 
ponent (b) and 1-30 parts by weight of the component (c) and optionally 1-30 parts by weight of the component 
(d). Tlie present binder may easily be obtained by uniformly blending these components. In a special case 
where an amino group- or Imino group-contelning alkoxy-organosllane is used as the component (c), the conv 
ponent (b) may be omitted. No heating Is required In the admbeture of the above-described components, and 

55 it is preferred to bland tiie components in the absence of water. In addition to the above-described components, 
any optional additives such as water-repellent agent, antl-foaming agent, coloring agent and solvent may be 
added to the binder of the present Inventton. so far as tfie object of the present Invention may be attained. Usable 
solvents are those which may untformly dissolve in tfie solvents of the organo-eillcasols and which may dissolve 

3 
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56 



strength after fired. romwlslno the afore-mentioned comporients (a), (b) 

T^e binder of the present inventionteacompodBmc^^^ 

and(c)inaspedficallydef,nedp«.portonoraa«^^^^^^ 

component (d) in a specmcaBy '^f^^^^^;^' tl^M^^ «r d^tng step as weli as in the finng 
effectinthemanufachifB(rfcastngmo^.espec«^^^^ 

step, on the basis of the synergesUc ^^^"^^ ^ effective for imparting a high strength to ttie 

The component (a) in j^'j^'jE^ 
fired mold, and in particular^is may impart mie^r^^^^^ 

d a mohen metal thereinto, this may onpror^e fte tertne^^^^^^^ 
is to belcept in contact the moltenme^^^^ 

cracks in the coat layer during '^''^^^^^^'^^^^^^.l^Z^Jnsing only the component (a) or a mWure 
during the step of drying the layer. Howev«. ''^"f^^^^i ^^Jer amines than a«coxs^<..^anos^lan« 
of the component (a) and the componert(c^wh^«»J^^^ 
having an amino group or an imino g.«up 'naiejw-^e^^^^ 

m green mold. Further, a favorable drying ^^'^^ '^^^j^^^^^^^ ^ydWis of the binder. 
LposWon of the components (a) and (b) °"^;^2^;*„t^^^^^^ for imparting a high strength the 
In the binder of the present layer during the removal, of the pattern 

dry coat layer as formed °" ^^^^f""- ^J^^^^^ ""^^ handling operaflon 

merefmm may be prevented and also tt^e bre^ag^^^^^ 

thereof may be pnwented. However. tt« bm^ 

me slow hydrolysis thereof : and the J-^f '^^^'^^X iSTgnDup-conte^^^ organo-all««ysilanes. such 
Which lsselectedftomolherar™n«fl«nOTmogp^^^ 

as plperidlne. cannot impart a high *f"9* the hydrolysis of the 
Yn the binder of the present invention. tt« "^".^ J^" rn^Tat layer, this may act to accelerate the 
component (b) ami further, when the present b>«»« » d^^^^^ > ^ ^g^ened body may be 

SnS. in addition, the binder which has ^^^^^^^^ strength faults in the mold may be pre- 
component(c)mayunlfom>ly harden, v^iere^rtte 

vented. However, such binder as consisting of ""l^ 7. f""™;""^^^^ » the fiied mold ; and the single 
So group^ntaining ^^'^^'^^'"''T"T^!^Z^nJZTS^^ piperidine. has no WndabBity. 
Tmpo^nt (pother than the afore^nentwned «''^°'V-<'^3^"^'te'^ed asttie component (c). this may 
Z^anaiiiJogroup-orWnoflr^,^^^^^^^ 

co-operate with the '^"'"^""'"'jl'^^SljraS binder may be obtained even if the 

bindanoe of the said component (c) itself. In a speaai ca»B. 

component (b) is omitted. comoonent (d) is effecth« for retarding the gelling of the co^ 

« lntheblnderofthapre8entlrwenton.*eo«n^^^^^^^ and for preventing the probaWe occurrence 

layer contaming the present binder, when the coa^l^^^^^^ 

of fine cracks during the drying step, and th,«.n»^^ 

characteris«o. , „ „^^oo„ents(a).(Wand(c)andoptionallylhecomponent(d), 

inthebindercontainlngtheafbr^-merrtioned^^^^^^ 
9 the content ratio of the ccmpooent^) Is t»»«^jas^t^^ 

so blnder.thestab«ltyofthebinderbecon«sf^^ 

less thanS parts by weight of SiOi«theblr^«.theeffe^^^ content ratio thereof, as exceeding 

in the above, cannot be attained ^'f^^^^^l^.rJont.e, component (a) : but on the oon- 
50 parts by weight wll result In the «>a«^'ejedurthm of ttewi^n ^^^^^^ 

thecontent.3tiolsless*an1 par^tjr^ahU afbre^nenlloned effect of 

» ^rmp«cs;^^^^^^ 
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by weight in order to impart tha favorable characteristic to the binder. 

As noted from the above deecdption, the binder of the present Invention le characterized by containing the 
component (a) In an amount capable of providing 5-50 parts by weight of Sipa In the binder, the component 
(b) in the amount of 1-50 parts by weight and the component (e) In an amouifit of 1-30 parts by weight or by 

5 lUrther confining, In addition to these components, the component (d) In an amount of 1-30 parts by weight. 

When a conventional binder, for example, comprising 30-60% of ethyl silicate, 20-50% of xylene and 8-30% 
of Y^aminopropyltriethoxysIIane Is used to fonfn a coat layer on a pattern made of a water:80luble material and 
another coat layer containing a binder of an aqueous slllcasoi Is superposed thereover and dried, needle-illce 
or feather-lfke crystals appear on the surface of the coat layer ; and rf the fired mold prepared from the coat 

10 layer having such crystals on the eurface thereof Is used for actual casting, the surface of the obtained castings 
will be rough. The appearance of the afore-mentloned crystals is considered to result from the phenomena that 
nrtolshjre reaches the surface of the pattern through the coat layer and dissolve the said surfeoe, and, when 
the solvent In the coat layer is removed out by drying, the component dissolved out from the surface of tha 
pattern Is together moved up onto the surface of the coat layer and the dissolved component crystallizes out 

16 on the said surface. Accordingly, the appearance of the afore-mentioned crystals on the coat layer after dried 
means that the surface of the green nwld before fired, which has the coat layer formed by the use of the con- 
ventional binder as mentioned above, already Involves the cause of the occurrence of the surface roughness 
and that the strength of the mold is lowered. Further, the appearance of the afore-mentioned crystals on the 
surfoce of the coat layer means that the coat layer formed by the use of the said conventional binder is highly 

20 water-penmeable. 

On the contrary, when the binder of the present invention, which comprises the afore-mentioned compo- 
nents, is used, in particular, when the binder of the present Invention, which contain a hydrocarbon solvent- 
slilcasol as the component (a), is used, any crystals as msntloned above do not appear at all on the surface 
of the coat layer as fomied on a water-soluble pattern. Further, when a fired mold obtained from the coat layer 

25 Is used for actual casting, no roughness occurs on the surface of the fbnmed castings. The binder of the present 
Invention Is highly stable, as comprising the afore-mentioned components in a specifically detenmined propor- 
tion, and further, this may nstpidly harden during the drying of the coat layer. The binders' of the present Invention 
have no problem at all in all of the step for the fomiatlon of the coat layer on a pattern, the step of drying, the 
step of removal of the pattern, the step of drying, the green mdd, the step of firing and the step of pouring a 

30 molten metal, and therefore a oompleta precision casting is possible with the mold formed by the use of the 
binder of the present invention. 

The present Invention will be explained In greater detail be reference to the following examples, which, how- 
ever, are not intended to be Interpreted as limiting the scope of the present invention. 

35 Example 1 : 

800 parts by weight of xylene-silicasol containing 23% by weight of Si02 as dispersed in a dispersion 
medium of xylene, as an organo-silicasol. 1 60 parts by weight of methyl triethoxysllane and 40 parts by weight 
of piperldine were uniformly blended to obtain a binder (A). 
40 The binder (A) was coatad on a glass plate and dried, while left in abr of a temperature of 25<'C and a relative 
humidity of 50% for 25 minutes, whereby a hardly gelled, glossy and transparent film was fomied on the glass 
plate. 

5000 parts by weight of Zircon Flower #350® was added to 1000 parts by weight of the binder (A) and blen- 
ded to obtain a sluny (AO, and In the same manner, 4800 parts by weight of ZIroon Flower #200® was added 

45 to 1000 parts by weight of the binder (A) and blended to obtain a slunry (A2), respectively. On the other hand, 
a water-eoluble urea powder was heated and molten at 150-170^0 and poured Into a mold to form a water- 
aoluble pattern having a width of 20 mm, a length of 100 mm and a tickness of 10 mm. Next, stucco materials 
for sanding were prepared. In the firet place, the pattern was dipped in the slurry (A^) and then taken out there- 
from to form a first coat layer, which was sanded and thereafter dried ; and then, the pattern with the firet coat 

50 layer was dipped in the sluny (A^) and ttien taken out theraflrom to form a second layer thereon, which was 
sanded and thereafter dried. In the same manner, 3rd to 6th coat layers were formed by the use of the slurry 
(Aa), as accumulated in order. In the last place, a 7lh layer was fomned by dipping In the slurry (A2). This 7th 
layer was not sanded and dried directly after the dipping. Thus, an accumulative coat layer was formed on the 
pattern. The shjcoo materials as usad In the sanding as wall as the drying conditions In the fonmatlon of the 

55 afore-mentioned accumulative coat layer are given in the following Table-1 . 



5 
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Table-1 
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20 
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30 



35 
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Temperature 

f 0 C) 


Relative 

himiditvC*) 




material — 

Zircon 
Sand il80* 
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50 


3 


P 


25 


50 


* 

0 


High alunina 
sand (particle 
sue: O.Snun) 


25 


50 


3 


m 


25 


50 


3 


m 


25 


50 


3 


* 


25 


50 


3 


None 


25 


. 50 


48 



40 



Hunber of 
ftccuBula* 
tive 



2 
3 

5 
6 
7 

25«C for 120 minutes, whereby th^P^*^"^^'^! at room temp 

accumulative coatlayerwas taken ^ P*"^ ^"O^ 

*^A3 the result of the meaaurenent. the tending st^ngm of the green mold was 28.6 KgA^i^ In average ; 
Example 2 and Comparative Example 1 : 



SO 



55 



6 



EP0 207864B1 



. (B) Xylene-silicasol (SiOt 230 700 parts by weight 

r - Q-'aninoethyl) Bnioopropyl - triiiethoxysi lane 

200 • 

Isopropyl ortbo-titanate 

(C) Xylene-silicasol (SlOt 23» 
r -AninopropyltriethoKysilane 

(D) Xylene-silicasol (SiOt 21%) 



N-nethylBthanolanine 
Ethyl silicate 40 
Toluene 

Isopropyl ortho-titanate 
(E) Xylene-silicasol (SiOz 17%) 
Benzylanine 



100 • 

800 parts by weight 
200 • 

560 parts by weight 
20 • 
200 " 
170 " 
50 " 

615 parts by weight 
30 " 



Ethyl silicate 40 

Tin tetrabutoxide 
(P) n-butanol-silicasol (SiO< 25%) 

He thy 1 - triethoxysi lane 

Piperidine 
(6) Ethyl silicate 40 

Ethanol 

0.4%-hydrochloric acid 
(U) Ethyl silicate 40 
Xylene 

Isopropyl ortho-titanate 

T -aMinopropyl-trietboxysilane 



250 " 
105 • 

800 parts by weight 
160 " 
40 • 

748 parts by weight 
183 ■ 
69 " 

441 parts by weight 
353 ' 
103 • 
103 • 



Next, in lh« same manner as the Example 1 . 5000 parts by weight of Zircon Rower #350 ® was added to 
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IS ASowJe by weight of Zircon nower#200® was added to , g„ accumulative coat layer 

^sfbrmedonthesamewaterHKrfublep^rnaslheE^^^^^ ^ Example 1. aa 

each containing the same binder were "^'^ "T^^ (G) were good, as the rep«>duclbllljr 

Sbed in the TaWe 1. The samples each using »»"^^'"*" ^T^^^^ green molds were obtained. 

^ gc^ and no problem occurred In *e remova^ ^ JXTh) waC^ bLaui the Intertamlnar deavage 
I^Lr. the grBenmdd obtained by the u« omeW^^^^^ 

Li.red between the first coat layerandftese«nd^^^^ 

Further, in the same manner ,f ^^Ji^^'J' <* ^ 3^^" "^"'"^ *^''':.T ' 



16 



25 



30 
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Bending strength 
of green sold 


Bending Strength 
of fired mold 
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savple 
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(B) 
(C) 
©) 

(E) 
(F) 


39.8 
28.2 
36.5 
32.8 
29.3 


50.9 

54.1 

54.5 

62.4 

56.2 


Comparative 
sample 

m 


(G) 
(H) 


26.6 
33.8 


25,1 
42.1 



40 by the use of the comparaUve binders. 
Exannple 3 : 

After taken out therefrom, the coat surface was san^^^^^ 
» XjinairofiBmperatureof26«Candarelahvehumrf.^ofM^ 

" ^Ihible pattern. 8«b8e«n.enfly the pa^m w.th^^^^^ ^ above 

teten out therefrom to form a second '^^^^'^Tue^ a thiri layer was fcm«d on the second tey«r. 

Sten dried under the same drying '^X^^ZX'^^^ ""^ 
tV dipping in the Slurry (J,). After tjceno.* from 

« L^^d-^srh^^ror^ss^-^^^^ 

'•"^rrofOofthcooatlayerafthepatte.wasdppedinwa.^ratZ^ 
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part of the pattern body was kept out of contact with water, and theraafter the pattern was taken out from water 
and dried In air at normal temperature for 48 hours. After dried, the appearance of the surface of the coat layer 
was observed, with the resuit that no crystals were found therein. It la apparent therefrom that the watar-proof- 
ness of the first coat layer is extremely excellent. 

5 On the other hand, ail of the coated pattern was wholly dipped in water at 25''C for 30 minutes, whereby 

the pattern dissolved out. Next a hardened body made of the accumulative coat layer was taken out from the 
water and dried in afr at room temperature for 48 houis. to obtain a green moid. The green moid was broken 
and the state of the surface which had been kept in contact with the pattern before the removal thereof and the 
state of the opposite surface thereof, i.e., the third ooat layer were observed with the naked eye, with the result 

10 that all the surfaces as observed were considered uniform and free from surface faults. Further, It was noted 
as a result of a band-touch test, the hardness of the surfiace of the green mold which had been kept in contact 
with the pattam was sufficiently high. 

Example 4 and Comparative Example 2 : 

IS 

In the same manner as the Example 3. with the exception that the slurries (Bt) through (HO as prepared 
in the above Example 2 and Comparative Example 1 were used In place of the siunrtes in the Example 3, a 
three-layer accumulative coat layer was formed on the water-soluble urea pattern. The samples made by the 
use of the slurries (B^) through (F,) belong to Example 4 ; and those made by the use of the slun-les (GO and 

20 (Hi) belong to Comparative Example 2. The surface of the coat layer as formed on the pattern was observed 
In every sample, as to whether or not crystals occun'ed thereon, in the same manner as the Example 3, with 
tiie result that all the samples made by the use of the slunrles (B,) through (Fi) were free from crystals. However, 
the crystals occurred on the surface of both samples made by the use of the slunles (6i) and (Hi), and these 
samples were considered poor in the water-proofness. 

26 Next, green molds were obtained from the samples of the accumulative coat layere as above. In the same 
manner as the Example 3, and these were broken and the hardness and the characteristic of the surface of 
the coat layer which had been kept in contact with the pattern were observed. As a result, it was noted that the 
surface hardness was high in every sample where the slurry selected from (BO through (FO was used and 
further, all of these samples were free from surface faults ; whereas the surface of the aample obtained by the 

30 use ci the slunry (GO was soft and is lacking in the unHbnmi^. In the sample made by the use of the slunry (Hi), 
the surface thereof was soft and the hardness thereof was insufficient, though the surface faults were not seen 
thereon. 

The samples of the Comparative Example 2 and those of the Example 4 were compared with each other, 
which proved that the water-proofness of the first coat layer as kept In contact with the water-soluble pattern 
3S was ^dremely Improved by the use of the binder of the present invention. Thus, an accumulative coat layer 
fomied by the use of an aqueous sllicasol binder may be provided on the said firet coat layer to obtain a mold, 
which may be used in precision casting. 

Example 5 : 

40 

A water-soluble urea powder was molded in a mold at a temperature of 130-140^C and under a pressure 
of 150 kg/cm^^ to obtain a water-soluble pattern, and this was combined with other pattern parts of runner and 
gate, which were separately fomned from a water-soluble wax,. with an adhesive, to obtain a tree. This tree was 
dipped In the slurry (GO as prepared in the afore-mendoned Example 2 and then taken out therefrom. This was 

46 sanded with a stucco material of Zircon Sand #80 ® and then dried fri air of a temperature of 25'*0 and relative 
humidity of 50% for 3 houre, to forni a firet coat layer on the tree. Subsequently, the free with the first coat layer 
was dipped In the slunry (Jt) as prepared in the Example 3 and then taken out therefrom. This was sanded and 
dried in the same manner as above, to fonm a second coat layer on the firet coat layer. Next, 3rd to 7th layere 
were formed thereon in order, by the use of the slurry (JO* The drying condition was same as above in every 

60 operation, wi^ the exoepb'on that the drying time for the formation of the 7th layer was 48 hours. Regarding 
the stucco matarfalfi as used in the sanding, chamotta sands having a particle siza of 0.5 mm were used for 
the fonmation of the 3rd and 4th coat layere ; chamotte sands having a particle size of 1.0 mm were used for 
the fonmatton of the 5th and 6th coat layere : and no sanding was canried out in the fcrmatton of the 7th layer 
but the 7th layer was merely dried. The surface of the coat layer as provided on the pattern was free from crystals 

55 as mentioned above. 

The free as coated according to the above process was dipped in a boiling water for 15 minutes to remove 
the pattem therefrom, and the hardened article made of the accumulative ooat layer was taken out firom the 
water and dried in air of a temperature of 100*^0 for 1 hour to obtain a green mold. The Inner surfece of the 
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30 



0,4 a» fill in the said surface. Next, this 
Jeefitim any feults stall, ,ft5o.m v^as poured into the fired mold and then spontane^ 

and a high dimenston accuracy. 

Example 6 and Compaiative Example 3: ^^^^ 
..esa.emann.astheE^n..e5«;^^^^^ 

-;^:rXr:o.ta.edhythe.^^^^^^^ 
Cr^"thef?edmcldv«s noted reme^^^ 

«„,elyetable. and almost no deter««t.on « «o^^^^ 

of time of 6 months or more ""der a water-l^es wnditonj^y me^ j^j^ the present binder » 

rriv may be obtained with high reproduclbnity. »" '^'J.^'f ''^^^ the coated pattern is dried in 

^cSSra water-soiuble pattern «PJ^^^^^^^^^ 

e moiatur^ntaining air. any needKrilte The use of the binder of the presen imwntem 

from the pattern do not occur onmes^* 

is effectlvB for Intensifying the strength of the mold, espeoBuy 

b possible by the use of the presentmold. „^ntbinderis. after dried, almost non^ater^)6m»abIe. 
%urther*ecoallayerfem«edbytheuseofthepresert^^^^^^ 

Therefore, whenaflrelcoatlayerteonce formed onav^-3^^^^ 

the cost forthe manufadu,* of the molds m^bered^^^ ^^^^ ^form^ an 

,n case the binder of the prase.* '^22^,1^^! of ra^^^^ 
accumulatWeooat layer on a«ater-8o!ublepattwn *e ^^^^^^^ 9 ^ „etal Wo the 
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allicate or isopropyt poly-silicate. 

5. The binder fbra mold as claimed in anyone of claims 1-4, wh^-ein the amine Is piperidlne, benzylamlne, 
dibiityl-amine, moipholine, ethandamlne, N-methyiethanolamlne, dlmethytethanolamlne, 
aminoethylethanolamine, aminoethyldidthanolamine, dlethylene-ethanddiamlne, diethanolamfne, tert-buty^ 

5 iBns-giyoolamine, triethanolanine» r-(2-aminoethyl}amlnopropyltrimethoxy8ilane, y-amlnopropyitrlethoxysllane 
or bis [3-(triethoxysilyl)propyI] amine. 

6. A binder for a mold comprising a unlfomn mbcture. containing 5-50 parts by weight as SiOa of an orga- 
no^Iilcasol. 1-30 parts by weight of an alkyj-trialkoxysilane, in which the alkoxy group and the alkyi group each 
have 1-4 carbon atonna and the alkyl group have at least one amino group, and 1-30 parts by weight of a te- 

10 tra-alkoxfde of Ti, Zr, Sn or a tri-alkoxide of Al or In in which the alkoxy group has 1-4 carbon atoms, or a mixture 
thereof. 

7. The binder for a mold as claimed in claim 6, wherein the organo-sllicasol Is a dispersion of a colloidal 
silica having a particle size of 5-100 m^ as dispersed in hexane. heptane, benzene, xylene, toluene, propanol, 
butanol or a uniform solution thereof, the content of the colloidal silica being 5-60% by weight In terms of SIO2. 

15 8. The binder for a mo\6 as claimed in anyone of claims 6 and 7, wherein the alkyl-trialkoxysiiane is y-(2- 
aminoethyl) amlnopropyltrimethoxyailane. y-aminopropyltriethoxyailana or bis [3-(trlBthQxysilyOpropyl] amine. 

9. The binder for a mold as claimed In anyone of claims 6-8, wherein the alkoxide of Ti, Zr, Sn. Al or In Is 
propoxide or butoxlde of the metal. 

10. A binder for a mold comprising a uniform mixture, containing 5-50 parts by weight as 8i02 of an orga- 
20 no-siilcasol, 1-50 parts by weight of an alkyl silicate, an alkyl polysilicate having a polymerization degree of 

2-10, an alkyl-faialkoxysilane, an aryltrialkoxysilane, in which the alkyl group and the alkoxy group each have 
1-4 carbon atoms, the aryl group have 6-8 carixtn atoms, and any of the alkyl group, the alkoxy group and the 
aryl group do not have an amino group, or a mixture thereof, 1-30 parts by weight of a binder-soluble amine 
and 1-30 parts by weight of an alkoxide of TI, Zr. Sn. Al or in or a mbcture therectf. 
25 11. The binderfor a mold as claimed in claim 10, wherein the organo-sllicasol is a dispersion of a ooItoMal 
silica having a particle size of 5-100 mpL as dispersed in hexane, heptane, benzene, xylene, toluene, propanol, 
butanol or a uniform solution thereof, the content of the cdloklal silica being 5-60% by weight as SiO^, 

12. The binderfor a moid as claimed in anyone of claims 10 and 11, wherein the B\k^ silicate Is ethyl sSlcate 
or isoprcpyi silicate. 

30 1 3. The binder for a mold as claimed In anyone of daims 1 0-12, wherein the alkyl pdy-^llfcate Is ethyl po- 
ly-«illcate or Isopropyl poly-^iiicata. 

14. The binderfor a mold as claimed in anyone of daims 10-13, wherein the amine is piperidlne, ben- 
zylamlne, dibutylamine, morpholine, ethanofamine, N-methylethanolamlne, dlmethylethanolamtne, 
amlnoethylethandamine, aminoathyldielhanolamine, diethylene-ethanoldiamine, diethanolamlne, tert-buty- 

95 lene-glycolamine, trielhanolamine, HZ-atnlnoethyQaminoprapyl-trimetiiacysiiane, y-amlnopropyltriethoxysi- 
lane or bis [3-{triethc^8Qyl)-propyl] amine. 

1 5. The binderfor a mold as claimed in anyone of claims 10-14, wherein the alkoxide of Ti, Zr, Sn, Al or 
In is propoxide or butoxide of the metal. 

1 6. A binder for a mold comprising a uniform mbcture, containing 5-50 parts by weight as SIO2 of an orga- 
40 no-silicasol and 1-30 parts by weight of an alkyl-triatkoxysllane In which the alcoxy group and the alkyl group 

each have 1-4 carbon atoms, and the alkyl group at least one amino group. 

17. The binder for a mold as daimed in daim 16, wherein the organo-silicasol is a dispersion of a colloMal 
silica having a partlde size of 5-100 m^ as dispersed in hexane, heptane, benzene, xylene, toluene, propanol, 
butanol or a unlfdmi solution thereof, the content of the colloidal silica being 5-60% by weight as Si02. 

45 18. The binderfor a mold aa daimed in anyone of claims 16 and 17, wherein the alkyl-triatkoxysilane is 
H2-aminoethyi)aminopropyltrimethoxy8ilane, Y-amlnopropyttriethoxyeilane or bis [3-(triethoxy3ilyi}propyl] 
amine. 



so AnsprQehe 

1 . Formbindemlttel auf der Gmndlage einer elnheltlichen Mlschung enthaltend (a) 5 bis 50 Gew.-Teile eines 
Organo-Sillcasols, ais 8IQ2 gerechnet. (b) 1 bis 50 Oew.-Tefle eines Alkylslllkats, eines Alkylpolysliikats mlt 
einem Pdymerisationsgrad von 2 bis 10, eines Alkyltrlalkoxysltans, eines Aryltriaikoxysllans, worin die Alkyl- 

55 gruppen und die Alkoxygruppen jeweiis 1 bis 4 Kohienstoffatome aufweisen und die Arylgmppe 6 bis 6 Koh- 
lenstoffatome umfal^t und die Alkyigruppen, Alkoxygruppen und Arylgruppen kelne Amlnogruppe auKveisen, 
Oder eine Mlschung davon, und (c) 1 bis 30 Gew.-Teile eines in dem Bindemittel l&sllchen Amins. 

2. Fomiblndemittel nach Anspruch 1 , worin das Organo-SOicasoi eine Dispersion eines kolloidalen Silidunv 
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^Aorpho^n. Ethandamln. N-M^^V'^^'^^iJ^^^ 

Oroano^flicaaote. als SlOigerechnet, 1 J**' J!"!^^ die Alkytg^PPe mindestens eine Ammo- 
SiOi gerechnet, betrfigt ^ ^ Alkylirialkoxysnan r-(2-Atninoethyl)-amt- 

« teopropylpolysillkat tet . ^ , A„enn-.nhrio his 13 worin das Amin Piperidin. Benzylamin. BIbuty- 

w %.als8i02gerectinet.betragt „^hBifiund17 virarindasAlkyl-trialkoxysBaniKZ-Arnlnoetliyl)- 
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8ilyl)-propyllainln bt 
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Revendlcations 

1. Llant pour moule, comprenant un melange uniforme contenant (a) 5 d 50 parties en poids, en SiOa, d*un 
organo-eilicasol, (b) 1 d 50 parties en poids d'un silicate d'alcoyle, d'un poly&illcata d'aicoyle ayant un degrd 

5 de polymerisation de 2 d 10, d'un alcoy^trialkoxysilane ou d'un aryl-trlalkoxysiiane, dans lesquele le radical 
alcoyle et le radical aikoxy contiennent chacun i^A atomes de carbone, le radical aryle contient 6 d 8 atomes 
de carbone et aucun radical panml le radical alcoyle, le radical aikoxy et le radical aryle ne contient un radteal 
amino, ou d*un melange de ceux-ci, et (c) 1 d 30 parties en poids tfune amine soluble dans un llant. 

2. Liant pour moule suivant la revendication 1 , dans iequel rorgano-silicasol est une dispersion d'une slllce 
10 colloTdale ayant une tallle de particules de 5 ^ 100 sous une fonne disperses dans I'iiexane, l*heptane, le 

benz^noi le xyidna, le toluene, le propanot, le butanol ou une solution uniforme de ceux-ci, la proportion de la 
siiice colk>Tda!e 6tant de 5 d 60% en poids en 8102. 

3. Uant pour mouie sutvant I'une queiconque des revendicatbns 1 et 2, dans iequel ie silicate d'aiooyle 
est le sOicate d'^thyle ou le silicate d'isopropyle. 

16 4. Llant pour moule suivant Tune queiconque des revendicatbns 1 d 3, dans Iequel le polysliicate d'aiooyle 
est un polysilkste d'6ttiyie ou un polysliicate d'isopropyle. 

5. Llant pour moule suivant I'une queiconque des ravendk»tions 1^4, dans Iequel Tamine est la pip6ridine, 
la benzylamine, la dlbutylamine, la mQrpiK)line, rdthanolamina, la N-m6thyi6tiianolam[ne, la dim^thyi^thano- 
lamine, Tamlno^thyldthanolamine, l'amino6Uiyldi6tlianolamin6, la didthyl^ne-^ttnanoldiamine, la dlSthanoIa- 

20 nine, la tert-butyldne-glycolamine, la trl6thanolamine, le x-iBsnino-l dttiyl) aminopropyltrirnSthoxysilane, le ' 
T^amlnopropyitrldthoxysilane ou la bis[(trt6thoxysilyl}-3 propyl] amine. 

6. Uant pour moule comprenant un mdlange uniforme contenant 5 d 50 parties en poids, en Si02. d'un 
organo-^iiicasol, 1 ^ 30 parties en pokis d'un alcoyi-triaikoxysllane, dans iequd le radical aikoxy et le radbal 
alcoyle contiennent chacun 1 d 4 atomes de carbone et le radical alcoyle contient au moina un radical amino, 

25 et 1 d 30 parties en poids d'un t&tra-alkoxyde de H, Zr ou Sn ou un tri-atkoxyde d'A] ou In, dans Iequel le radical 
aikoxy contient 1 d 4 atomes de carbone, ou un melange de ceux-cL 

7. Llant pour moule suivant la revendication 6, dans Iequel rorgano-siiicasol est une dispersion d'una siiice 
coliokiala ayant une taille de particules de 5 d 100 pm sous une fbnne dispers^e dans i'hexane, I'heptane, ie 
benz&ne, le xylene, le toluene, le propanol, le butanol ou une solution uniforme de ceux-d, la proportion de ia 

30 silioe oolioTdale 6tant de 5 ii 60% en poids en SIO2. 

8. Liant pour moule suivant i'une queiconque des revendlcations 6 et7. dans Iequel I'alcoyl-trialkoxysilane 
est ley-(amlno-2 ^thyt) aminopropyitrlm^thoxysilane, ley-aminopropyitri^tlioxysliane ou ia bls[(tr{^tiTyxysilyi}-3 
propyl] amine. 

8. Uant pour moule suivant i'une queiconque des revendlcations 6 £1 8, dans Iequel I'alkop^de de Tl, Zr, 
35 Sn, Al ou In est ie propoxymdtai ou le butoxym^tal. 

10. Liant pour moule, comprenant un mdlange uniforme contenant 5 d 50 parties en poids, en Si02, d'un 
organo-^liicasol, 1 £1 50 parties en poids d'un sfiicate d'aicoyle, d'un polysliicate d'aicoyle ayant un degrd de 
polymerisation de 2 d 10, d'un alcoyl-trialkoxysilane ou d'un aryl-trialkoxysilane, dans lesqueis ie radical alcoyle 
et le ladtoal aikoxy contiennent chacun 1^4 atomes de carbone, le radteal aryle contient 6 d 8 atomes de car- 

40 bone et aucun radfccri parnil le radical ateoyle, ie radical aikoxy et le radical aryle ne contient un radical amino, 
ou d'un melange de ceux-ci. 1 d 30 parties en poids d'une amine soluble dans un liant et 1 d 30 parties en 
poids d'un aikoxyde de Ti, Zr, Sn, Al ou In, ou d'un mdlange de ceux-cl. 

11. Llant pour moule suivant ia revendteation 10, dans iequel i'organo^flicasoi est une dlsperston d'une 
siiice colksTdale ayant une taille de particules de 5 & 100 jim sous une fonne dispersde dans I'hexane, i'heptane, 

4S le benzene, le xylene, ie toluene, ie propanol, ie butancd ou une solution uniforme de oeux-ct, la proportbn de 
ia siiice colloTdale dtant de 5 d 60% ; en poids en SIO2. 

12. Uant pour moule suivant I'une queiconque des revendlcations 1 0 et 1 1 , dans Iequel le silicate d'aiooyle 
est le silicate d'^thyle ou le sQlcate d'isopropyle. 

13. Liant pour moule suivant I'une queiconque des revendlcations 10 d 12, dans Iequel le poiysilicate 
60 d'aicoyle est un poiysilk:ate d'Stiiyle ou un polysliicate d'isopropyle. 

14. Uant pour moule suivant i'une queiconque des revendlcations 10 d 13, dans Iequel I'amine est ia pipd- 
ridine, la benzylamfne, la dibutylamine, ia morphoilne, I'dttianolamlne, ia N-m6thyl6thanolamine, la dimdthyld- 
tiianolamlne, Taminodthyl^thanolamind, ramino6tiiyldl6thanolamine, la di6thyl6ne-6thanoldiamine, la 
didthanolamine, la tert-butyl6ne-giycolamine, la tridthanolamlne le Y-(amino-2 6thyi) aminopropyitrim6thoxysl- 

55 lane, le 7^amlnopropyitri6thoxysliane ou la bis[(tri6thoxy^iyl>-3 propyl] amine. 

15. Liant pour moule suivant I'une queiconque des revendlcations 10 d 14. dans Iequel I'alkoxyde de Tl, 
Zr, Sn, Al ou In est le propoxym6tal ou le butyxymStal. 

16. Llant pour moule comprenant un m^ange uniforme oontenant 5 d 50 parties en poids, en Si02, d'un 
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». n 4 .»K»v/i1 amine. 



sByI)-3 propyQ amine. 
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